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Abstract: Among patients with a chronic disease, low adherence to prescribed treatments is very 
common, leading to substantial morbidity, mortality, and increase in health care costs. Telephone 
or mobile phone support is a common form of intervention that can be used to improve their 
adherence. We reviewed existing systematic and nonsystematic reviews to analyze the effective-
ness of telephone interventions to improve treatment adherence in patients with chronic disease. 
Secondary aims were to evaluate the selected reviews in terms of cost-effectiveness of the inter-
vention and frequency of messages affecting the adherence outcomes. A search for reviews was 
conducted in three databases, including PubMed, the Cochrane Library, and CINAHL, and three 
reviews that met the inclusion criteria were selected for final analysis. A qualitative review of 
the selected reviews was conducted, and reviews were evaluated to extract and summarize the 
characteristics and outcomes. Two of the selected reviews studied mobile phone text messag-
ing, and one review studied telephone or mobile phone consultation. All three reviews reported 
an overall improvement in adherence, but the reviews varied in the types of research and the 
outcome measures. However, none of the reviews reported costs as an outcome. The evidence 
from reviews to characterize the effectiveness or cost-effectiveness of telephone support as an 
intervention to improve adherence among people with chronic diseases is fairly small and weak. 
Telephone support interventions have to be evaluated more systematically in routine practice 
against a comprehensive set of criteria, including their relative costs and outcomes.
Keywords: literature review, compliance, telemedicine, communicable diseases, cost-
effectiveness
Introduction
It can be particularly challenging to support adherence among patients with a chronic 
disease who have multiple related medications and medical regimens that change 
in response to exacerbations that occur indefinitely.1 The occurrence of quiescent 
symptoms with the need for long-term treatment may affect the patient’s daily use of 
maintenance medications.2 Adherence in the context of chronic diseases also requires 
long-term permanent changes in lifestyle behaviors, including diet, physical activity, 
and smoking.1 As a result, among patients with chronic disease, low adherence to 
prescribed treatments is very common, leading to substantial morbidity, mortality, and 
increase in health care costs. In the United States, for instance, it has been estimated 
that half of all medications for chronic conditions are not taken as prescribed, and the 
costs of nonadherence are between US $110 and US $289 billion for the US healthcare 
system annually.3 Increasing the effectiveness of adherence interventions may have a 
far greater impact on the health of the population than any improvement in specific 
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Attention and care for patients with a chronic disease are 
often impacted by health care provision deficits, physician 
shortages, and the inability of many patients to increase their 
clinic visits. These factors have prompted the search for 
feasible and cost-effective solutions to support adherence.4 
Most methods currently used to improve adherence involve 
combinations of behavioral interventions and reinforcements 
to increase the supervision or attention given to patients.5 
Evidence shows that patients who miss appointments are 
often those who need the most help to improve their ability 
to adhere to a medication regimen; such patients will often 
benefit from assistance in clinic scheduling and reminders 
to optimize their adherence.6 Such support interventions are 
highly amenable to being carried out via telemedicine.7 The 
American Telemedicine Association has defined telemedicine 
as “the use of medical information exchanged from one site to 
another via electronic communications to improve a patient’s 
clinical health status.”4
Among telemedicine methods, telephone support is 
increasingly implemented for assumed advantages like the 
coordination of care between different health care profession-
als within a consultation and the greater possibility of provid-
ing continuity of care for patients.8 Studies in the past have 
shown high patient satisfaction with consulting their doctors 
via telephone. Clinicians also seem to appreciate this mode of 
communication because of the convenience and flexibility it 
offers in facilitating regular follow-ups and, in certain cases, 
even obviating home visits. On the other hand, some clinicians 
are concerned about the risk of missing serious conditions 
when diagnosing via telephone intervention.8
Telephone support includes mobile technology, and in 
recent years mobile applications have increasingly been used 
to offer better care and services to patients because of the 
flexible way of communicating they facilitate. It has been 
predicted that this ubiquitous technology, which offers real-
time data to patients, doctors, suppliers, and insurers, will 
revolutionize patient–doctor communication.9
The success of specific interventions on adherence may 
be influenced by multiple background factors related to 
the patient’s self-management capability, socioeconomic 
conditions, therapy-induced effects, and health care system-
dependent conditions.10,11 Given the potential complexity of 
the relationships between interventions and the above-men-
tioned factors, we decided to review existing systematic and 
nonsystematic reviews of original studies and to consolidate 
the evidence of effectiveness and cost-effectiveness achieved 
from using telephone support as an intervention for improv-
ing adherence in patients with a chronic disease.
Compliance and adherence
Cramer et al12 define compliance as “the extent to which a 
patient acts in accordance with the prescribed interval and 
dose of a dosing regimen,” with adherence as a synonym of 
compliance. However, a global research report on this theme 
defines “patient adherence” as a combination of persistence 
and compliance with medication as well as general advice by 
the physician. In this regard, adherence can be defined as the 
extent to which a patient follows a prescribed treatment regi-
men, which includes taking a drug and following lifestyle 
advice from the physician.13 Understanding of the issue 
has evolved from the narrow scope of compliance, which 
places the entire responsibility upon a passive patient, to 
a broader definition where adherence is a more-collective 
responsibility between health care providers and patients 
who are active participants in their own care. Horne et al14 
have a slightly different explanation about the relationship 
between the terms: “adherence” and “compliance” describe 
the patient’s perspective to the prescriber or physician’s 
advice, whereas “concordance” relates to the process and 
outcomes of prescribing. Although all three terms are used 
interchangeably, extracting from the above definitions, we 
define adherence in this review as the patient’s consistency 
in following recommended health behavior and treatments 
as prescribed by the physician or the health care provider. 
Following from this, it is nonadherence that compromises 
both patient health outcomes and the efficient spending of 
financial means within health care.
Research questions
Nonadherence to chronic medication treatment is common 
and leads to morbidity, mortality, and increase in health care 
costs.11 Evidence-based information about interventions 
targeted to improve adherence would enhance the long-term 
viability of solutions like telephone support. In this study, we 
sought to derive such evidence from reviews of existing origi-
nal papers that studied the outcomes of telephone-support 
interventions on adherence in a set of common chronic 
conditions. By “chronic conditions” we refer to diseases that 
require long-term, regular clinic visits and ad-hoc changes to 
medication and lifestyle for which adherence has significance 
and for which support via telephone has been evaluated and 
published in peer-reviewed scientific papers. We shortlisted 
five chronic diseases: cancer, diabetes mellitus, heart failure, 
human immunodeficiency virus infection/acquired immune 
deficiency syndrome (HIV/AIDS), and obesity. We focused 
on these five diseases because the burden of these diseases 
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Telephone support and adherence in the chronically ill
able to identify a large amount of relevant information about 
interventions targeting these conditions.
The main question for this research study is: Among 
those patients who are under treatment for any of the 
above-mentioned chronic diseases, does structured telephone 
support improve adherence compared with no telephone sup-
port as primary mode of intervention? We aimed to conduct a 
review of systematic and nonsystematic reviews to carefully 
compare the context in which the intervention is implemented 
and the effectiveness of interventions in each context. By 
“context” we refer to the sphere of influence, including 
adherence to medication only or to exercise, diet plans, and 
lifestyle as well. The cost-effectiveness of the intervention was 
identified as an important factor that influences the patient’s 
intention to consistently follow the intervention.14 To answer 
the main research question we defined three subquestions:
1. To what extent does structured telephone support improve 
adherence among patients with chronic disease?
2. To what extent does the frequency of telephone interven-
tions affect adherence outcomes for patients with chronic 
disease?
3. To what extent is structured telephone support for patients 
with chronic disease cost-effective, as calculated in the 
reviews, compared to traditional clinic visits?
Methods
Although the use of telephone for patient–physician com-
munication and crisis hot lines began in the 1980s, more-
pronounced implementation of telephone as an intervention, 
including modes of delivery like cell-phone calls and text mes-
saging, began in the later years. Moreover, in the last 10 years 
such intervention approaches have been further expanded to 
adherence monitoring and adherence improvement.
We performed a review of systematic and nonsystematic 
reviews published in peer-reviewed health care journals 
between January 1, 2004 and August 31, 2014. The search 
was performed using the Cochrane Library, PubMed, and 
CINAHL. The search was limited to systematic or nonsys-
tematic literature reviews written in English. We used search 
terms related to the study, including adherence (adherence, 
compliance, medication adherence, nonadherence, treatment 
adherence, concordance), telephone support (phone, mobile 
phone, cell phone, SMS, messaging, structured calls) and 
the chronic disease population (cancer, diabetes, obesity, 
heart failure, hypertension, HIV/AIDS). Search terms and 
parameters were adjusted for every database while maintain-
ing a basic structure in the search criteria. The details of the 
search terms are listed in Table 1.
Reviews were included if they reported measured 
outcomes related to the usability and feasibility of the tele-
phone as an intervention in improving adherence. Reviews 
that evaluated more than one intervention with the telephone 
or mobile phone were included if specific outcomes from 
telephone or mobile phone interventions were reported in 
the results. Interventions for adherence could vary and could 
include mail, fax, hand-distributed material, phone calls, 
and text messages. Text messages or calls and structured or 
unstructured telephone support with any or all of the other 
modes of delivery were included in the analysis. Reviews 
were included only if at least one of the primary outcomes 
measured was adherence to medication, treatment, diet, or 
lifestyle.
Reviews were excluded if the intervention studied 
did not support tasks that were directly performed by the 
patients, which means that the patient had to be the person 
on the phone in order to avoid the bias that may result 
when a caregiver or another person responded on behalf 
of the patient. Reviews that evaluated follow-up phone 
calls were excluded, as follow-up phone calls are most 
often used for gathering feedback to assess satisfaction 
Table 1 Search terms
Database Search terms
CiNAHL (MM “medication compliance/eD/eP/ev/PC/TD”) AND 
phone AND reviews 
Search mode: smart text searching 
Limits: publication dates – 2004 to 2014
PubMed (((((((phone support) OR SMS) OR messaging) 
OR mobile phone) OR cell phone)) AND 
(((((adherence) OR compliance) OR concordance) 
OR medication adherence) OR nonadherence)) AND 
(((((hypertension) OR diabetes) OR (cancer OR 
neoplasms)) OR (heart failure OR coronary heart 
disease)) OR obesity) AND (systematic[sb] AND “last 
10 years”[PDat]) 
Limits: publication dates – 2004 to 2014, article types – 
meta-analysis and systematic reviews
Cochrane  
Library
#1 (complian* or comply* or complied or adher* or 
noncomplian* or nonadher*):ti,ab,kw (word variations 
have been searched) 
#2 “phone” or “SMS” or “mobile” or “cell”:ti,ab,kw 
(word variations have been searched) 
#3 diabetes 
#4 cancer 
#5 heart failure or coronary heart disease 
#6 hypertension 
#7 obesity 
#8 – #3 or #4 or #5 or #6 or #7 
#9 – #1 and #2 and #8 
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Table 2 Reviews remaining after title screening
Study information Target condition Number of studies included for 
review, in which countries
Secondary aims of the review Criteria taken as measures Telephone support compared 
to what other services
More than one disease state 
studied
Conditions studied
Park LG, Howie-esquivel J, Dracup K.  
(2014)27
Quantitative systematic review.  
California, USA.
Chronic disease 29–13 in USA, others include Kenya, 
Cameroon, india
Acceptability and satisfaction of mobile 
phone interventions; evaluate the rigor, 
impact, cost and resource feasibility, 
generalizability, implications for nursing 
practice and research
Frequency, tracking (two-way messaging)  
and response rate, message content, and  
satisfaction reports
Generalized messages versus 
customized messages
Hiv/AiDS (seven), diabetes (six),  
asthma (three), schizophrenia  
(two), hypertension (one),  
general chronic diseases  
(one), acne (one), atopic  
dermatitis (one), systematic  
lupus erythematosus (one),  
immunosuppression after  
pediatric liver transplant (one)
Medication adherence
Horvath T, Azman H, Kennedy Ge,  
Rutherford Gw. (2015)25
Meta analysis. University of California,  
USA.
Hiv infection One ongoing study + two (Kenya) extent to which frequency and length 
of messaging impacts medication 
adherence – quality of life (emotional 
and mental state improvement)
Length and interval of SMS SMS against standard care None Adherence to antiretroviral 
therapy
Gentry S, van-velthoven MH,  
Tudor Car L, Car J. (2013)26
Narrative synthesis. UK.
Hiv infection 11 Generalizability of the study, long-term 
considerations
SMS against standard care Hiv infection or smoking  
addiction, and one study  
focused on children and  
adolescents
Self-management processes and 
outcomes, including adherence 
to treatment plan, medication, 
or appointments, improvements 
in clinical or behavioral outcome 
measures, improvements in 
processes of care
Jones KR, Lekhak N, Kaewluang N.  
(2014)24
Meta review. Ohio, USA.
Chronic disease 11 Patient evaluation outcomes, provider 
evaluation outcomes, economic 
outcomes, adverse outcomes regarding 
the communication mode
SMS – intervention content, intervention  
target, frequency of delivery, duration  
of intervention, who delivered the  
intervention, number of providers, training  
for patients and providers, initiator of the 
intervention, adherence, exposure, quality  
of delivery, participant responsiveness,  
mode of delivery, behavior-change theory 
used, implementation fidelity, program  
differentiation, security arrangements
Face-to-face consultation or usual 
care
Not applicable Medication adherence, 
immunologic or virologic 
improvements, risky sexual 
behavior, depression symptoms
User evaluation of the intervention, 
health service utilization and costs, 
possible risks and harms associated 
with the intervention
SMS – technical specifications on SMS and  
handset provider, duration of intervention,  
purpose of intervention, initiator of  
intervention, message content, details  
of control/usual or routine care,  
co-interventions
Usual care and against email in  
one study
Diabetes, hypertension, asthma,  
bulimia, Hiv infection
Enhance self-efficacy  
(eg, reminders, feedback on 
treatment success), provide a 
form of social support (from 
peers and health professionals), 
or establish social networks 
(support groups, peer-to-peer 
networks)
de Jongh T, Gurol-Urganci i,  
vodopivec-Jamsek v, Car J, Atun R.  
(2011)19
Narrative analysis, UK.
Long-term diseases 7 – Technology (SMS, voice, PDA), delivery  
frequency, duration
Standard treatment, usual care, 
paper or diary during visit, verbal 
advice
Twelve different clinical areas,  
with nine articles on diabetes,  
four articles on smoking  
cessation, two articles each on  
Hiv/AiDS and general out- 
patient clinics, one article  
each on asthma, hypertension,  
physical activity, orthodontics,  
hepatitis vaccinations, stress  
management, physical  
disabilities, health promotion
Behavior change (medication 
compliance, vaccination 
compliance, smoking cessation), 
clinical improvement, social 
functioning
Krishna S, Boren SA. (2009)20
Systematic review, USA.
– 25 studies – four conducted in  
Australia, three in the United Kingdom;  
five reports of three studies took place  
in Korea, two each in New Zealand,  
Spain, and the United States, one study  
each in Austria, China, Croatia, italy,  
France, Netherlands, Norway
– Technology (SMS, voice, internet, email),  
frequency, content, and delivery, diet and  
medication compliance, weight, foot care  
and clinical values, user satisfaction values









































































Powered by TCPDF (www.tcpdf.org)
                               1 / 1




Telephone support and adherence in the chronically ill
Table 2 Reviews remaining after title screening
Study information Target condition Number of studies included for 
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to what other services
More than one disease state 
studied
Conditions studied
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of delivery, participant responsiveness,  
mode of delivery, behavior-change theory 
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improvements, risky sexual 
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User evaluation of the intervention, 
health service utilization and costs, 
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with the intervention
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handset provider, duration of intervention,  
purpose of intervention, initiator of  
intervention, message content, details  
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co-interventions
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(eg, reminders, feedback on 
treatment success), provide a 
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– 25 studies – four conducted in  
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Study information Target condition Number of studies included for 
review, in which countries
Secondary aims of the review Criteria taken as measures Telephone support compared 
to what other services
More than one disease state 
studied
Conditions studied
Krishna S, Boren SA, Balas eA. (2009)21
Systematic review. USA.
Diabetes/obesity 18 – Comparing methods of measuring  
adherence to insulin regimens
– Diabetes type 1 and type 2 Adherence to OHAs and 
insulin regimens
Clifford S, Perez-Nieves M, Skalicky AM,  
Reaney M, Coyne KS. (2014)16
Systematic review, USA.
Diabetes – Measuring HbA1c levels Studied as one of the  
interventions among web-based  
support, CD-ROMs, computer- 
based learning and email
Type 2 diabetes Adherence to physical activity 
regimens
Connelly J, Kirk A, Masthoff J,  
MacRury S. (2013)17
Systematic review, UK.
Diabetes 15 Health related quality of life, health 
care costs with structured telephone 
support and acceptability
Monitoring of symptoms, medicine  
management, education and counseling  
on life-style
Telephone support and tele- 
monitoring evaluated against  
regular clinic or home visits
Chronic heart failure All-cause mortality, all-cause 
rate of hospital admissions, rate 
of hospital admissions due to 
heart failure
Clark RA, inglis SC, McAlister FA,  
Cleland JG, Stewart S. (2007)18
Systematic review & meta analysis, 
Australia.
Chronic heart failure 28 – Communication mode (verbal, written,  
visual), content (counseling, monitoring,  
side-effects, social support), reminders,  
dosing schedules
Long-term telephone  
interventions versus short-term  
interventions
Heart failure, asthma,  
hypertension, diabetes, COPD
Change in adherence with 
prescribed medications in which 
both adherence and treatment 
effects were measured
Haynes RB, Ackloo e, Sahota N,  
McDonald HP, Yao X. (2008)7
Qualitative analysis. Canada.
All medical problems, 
including mental 
disorders but not 
addictions
20 Client-based health or behavior 
outcomes; cost, time, resources 
required by client, family or 
nonfamily caregivers or health care 
professionals; harms or secondary 
effects (eg, confusion regarding new 
eating patterns, feelings of lack of 
confidence or skills in preparing meals, 
unhappiness at loss of traditional meals)
Food-based dietary advice 
•  Rationale underlying the dietary advice  
(eg, clinical practice guidelines, other  
evidence-based sources)
•  Adherence assessment method  
(proportion of clients achieving the  
dietary advice, biochemical measures)
•  Description of the intervention (eg,  
education, persuasion, training)
Measuring dietary changes is the  
main objective – telephone was  
one of the interventions used to  
follow-up
Cardiovascular diseases,  
diabetes, hypertension, renal  
diseases, or at least one risk  
factor for a chronic disease –  
overweight, hyperlipidemia
Identification of effective 
behavior change interventions, 
implementation of evidence-
based practice
Desroches S, Lapointe A, Ratté S,  
Gravel K, Légaré F, Turcotte S. (2013)22
Narrative analysis, Canada.
Chronic diseases 38 – •  Person-independent interventions:  
electronic systems
•  Person-dependent interventions:  
nonautomated phone calls
•  Person-dependent interventions:  
in-person meetings
The mechanism of information  
transfer to patients
Myocardial infarction, coronary  
heart disease, heart failure  
hypertension, hyperlipidemia,  
diabetes
Adherence to cardiovascular 
medications






Abbreviations: COPD, chronic obstructive pulmonary disease; HbA1c, glycated hemoglobin; AIDS, acquired immune deficiency syndrome; HIV, human immunodeficiency 
virus; OHAs, oral hypoglycemic agents; PDA, personal digital assistant; SMS, short message service.
during hospitalization or treatment and not as adherence 
measurements. Reviews that did not have either cost/
economic analysis or frequency of messaging as one of their 
secondary outcomes were excluded.
One author [DB] shortlisted the eligible review articles 
and assessed them for the final selection (see eligible reviews 
in Table 2). The final list of reviews were evaluated for 
methodological quality, and findings were reported using 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) Checklist, a checklist of items 
to be reported in a systematic review or a meta-analysis 
that is used to improve or evaluate the quality of reporting 
in health research.15 The PRISMA Checklist was not used 
to screen out reviews; it was used in the consideration of 
the strength and the reliability of findings in the included 
reviews. The other two authors provided regular feedback 
during the selection process and analysis of data. They 
independently verified whether the selected reviews met the 
inclusion criteria and if the final analysis was in line with 
what was identified in the included reviews. Discrepancies 
were discussed amongst all authors and resolved through 
consensus. The flow diagram of review selection (Figure 1) 
also follows the PRISMA Flow Diagram to ensure that the 
selection process is clearly depicted.
Results
Study selection
The literature search from the three databases identified 
60 records. After removing the duplicates, 46 unique records 
were left. After screening these 46 records for relevant titles 
and abstracts, 33 were excluded either because the telephone 







































































Powered by TCPDF (www.tcpdf.org)
                               1 / 1




Telephone support and adherence in the chronically ill
Table 2 (Continued)
Study information Target condition Number of studies included for 
review, in which countries
Secondary aims of the review Criteria taken as measures Telephone support compared 
to what other services
More than one disease state 
studied
Conditions studied
Krishna S, Boren SA, Balas eA. (2009)21
Systematic review. USA.
Diabetes/obesity 18 – Comparing methods of measuring  
adherence to insulin regimens
– Diabetes type 1 and type 2 Adherence to OHAs and 
insulin regimens
Clifford S, Perez-Nieves M, Skalicky AM,  
Reaney M, Coyne KS. (2014)16
Systematic review, USA.
Diabetes – Measuring HbA1c levels Studied as one of the  
interventions among web-based  
support, CD-ROMs, computer- 
based learning and email
Type 2 diabetes Adherence to physical activity 
regimens
Connelly J, Kirk A, Masthoff J,  
MacRury S. (2013)17
Systematic review, UK.
Diabetes 15 Health related quality of life, health 
care costs with structured telephone 
support and acceptability
Monitoring of symptoms, medicine  
management, education and counseling  
on life-style
Telephone support and tele- 
monitoring evaluated against  
regular clinic or home visits
Chronic heart failure All-cause mortality, all-cause 
rate of hospital admissions, rate 
of hospital admissions due to 
heart failure
Clark RA, inglis SC, McAlister FA,  
Cleland JG, Stewart S. (2007)18
Systematic review & meta analysis, 
Australia.
Chronic heart failure 28 – Communication mode (verbal, written,  
visual), content (counseling, monitoring,  
side-effects, social support), reminders,  
dosing schedules
Long-term telephone  
interventions versus short-term  
interventions
Heart failure, asthma,  
hypertension, diabetes, COPD
Change in adherence with 
prescribed medications in which 
both adherence and treatment 
effects were measured
Haynes RB, Ackloo e, Sahota N,  
McDonald HP, Yao X. (2008)7
Qualitative analysis. Canada.
All medical problems, 
including mental 
disorders but not 
addictions
20 Client-based health or behavior 
outcomes; cost, time, resources 
required by client, family or 
nonfamily caregivers or health care 
professionals; harms or secondary 
effects (eg, confusion regarding new 
eating patterns, feelings of lack of 
confidence or skills in preparing meals, 
unhappiness at loss of traditional meals)
Food-based dietary advice 
•  Rationale underlying the dietary advice  
(eg, clinical practice guidelines, other  
evidence-based sources)
•  Adherence assessment method  
(proportion of clients achieving the  
dietary advice, biochemical measures)
•  Description of the intervention (eg,  
education, persuasion, training)
Measuring dietary changes is the  
main objective – telephone was  
one of the interventions used to  
follow-up
Cardiovascular diseases,  
diabetes, hypertension, renal  
diseases, or at least one risk  
factor for a chronic disease –  
overweight, hyperlipidemia
Identification of effective 
behavior change interventions, 
implementation of evidence-
based practice
Desroches S, Lapointe A, Ratté S,  
Gravel K, Légaré F, Turcotte S. (2013)22
Narrative analysis, Canada.
Chronic diseases 38 – •  Person-independent interventions:  
electronic systems
•  Person-dependent interventions:  
nonautomated phone calls
•  Person-dependent interventions:  
in-person meetings
The mechanism of information  
transfer to patients
Myocardial infarction, coronary  
heart disease, heart failure  
hypertension, hyperlipidemia,  
diabetes
Adherence to cardiovascular 
medications






Abbreviations: COPD, chronic obstructive pulmonary disease; HbA1c, glycated hemoglobin; AIDS, acquired immune deficiency syndrome; HIV, human immunodeficiency 
virus; OHAs, oral hypoglycemic agents; PDA, personal digital assistant; SMS, short message service.
not about treatment or medication adherence. As a result, 
13 potentially relevant reviews were identified.
The data abstracted from all 13 reviews to which the inclu-
sion criteria were applied can be found in Table 2. Among the 
13 reviews, two of them, Clifford et al16 and Connelly et al,17 
were excluded because they focused on how adherence is 
measured. The review by Clark et al18 examined how non-
adherence to medication leads to hospital admissions and 
mortality. Because the direct relationship between the inter-
vention and adherence rates was not discussed, this review 
was also excluded. De Jongh et al,19 Krishna and Boren,20 and 
Krishna et al21 performed reviews that studied self-efficacy 
in managing the disease and behavior change in dealing 
with the treatment, but these reviews did not directly report 
adherence. Desroches et al,22 Cutrona et al,23 and Haynes 
et al7 performed reviews that included telephone support 
among other types of interventions. These three reviews were 
excluded either because the outcome of telephone support 
was not reported or adherence was not directly measured 
as an outcome. Finally, the study by Jones et al24 is itself a 
meta-review of systematic reviews. As the reviews included 
in that article largely did not meet the inclusion criteria for 
our study, we excluded it.
After reading the full articles and applying the inclusion 
criteria as above, there were three review articles in the final 
selection. These three remaining reviews vary in their analysis 
methods. Horvath et al25 and Gentry et al,26 both retrieved 
from the Cochrane Library, use meta-analysis for measuring 
adherence. The review by Horvath et al25 presents costs and 
other secondary outcomes by means of a narrative analysis. 
The study by Park et al27 is a quantitative systematic review. 
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PRISMA checklist, which indicates that the reviews can be 
rated moderate to high in methodological quality (Table 3).
effectiveness and cost-effectiveness  
of telephone support
Most of the original studies included in the reviews were con-
ducted in the United States, and other studies were conducted 
in Italy, Kenya, India, Cameroon, Taiwan, Korea, and Japan. 
The reviews included studies conducted for preventive care 
as well as for the management of chronic diseases. Gentry 
et al26 studied the reduction of depression symptoms and risky 
sexual behavior in addition to medication adherence, whereas 
Horvath et al25 looked into adherence to antiretroviral therapy, 
and Park et al27 examined medication adherence in patients 
with chronic disease in general. The population of focus, 
target outcomes, and the methods of outcomes measurement 
varied across reviews.
As shown in Table 3, the individual reviews varied 
significantly in type of research design, number of studies 
included, mode of using the intervention, and the outcome 
measures. The outcomes in general were improvement in 
adherence, but they varied across medication, therapies, 
and lifestyle attributes in each study in each review. The 
information conveyed through telephone intervention ranged 
from just a reminder to take medications to educational and 
motivational content to change lifestyle.
The review by Park et al27 focused on prevention and 
management of chronic diseases. The frequency of use of 
telephone intervention, tracking of messages (two-way), 
response rate for the messages, message content, and satisfac-
tion reports were abstracted for each study. Original studies 
were analyzed for medication adherence and patient-reported 
satisfaction. According to this review, text messages sent as 
reminders used basic and repetitive content and were com-
monly found to have negative outcomes. In contrast to this, 
the studies using tailored messages with educational and 
motivational content had positive outcomes. The timing of 
the message delivery was also an important consideration 
reported in this review. In some studies messages were 
delivered to match the dosing frequencies, and in one study 
a message was delivered if the medication dispenser was not 













































Records identified through database
searching (n=60) (27 Cochrane,
14 PubMed, 19 CINAHL)  
Records screened
(n=46) 
Figure 1 Flow diagram of review selection (based on PRiSMA 2009 Flow Diagram).
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caused by message delivery time or frequency were not 
reported in this review. The measurement of adherence 
varied across studies and discordance was noted between 
self-reported and electronically monitored adherence rates. 
Cost analysis from only one study was reported.
In the review by Horvath et al,25 the content of the mes-
sage and the frequency of delivery were examined. Unlike the 
first study, in which a range of chronic diseases in different 
settings were compared, in this study only HIV infection 
was examined. The outcome measured was adherence to 
antiretroviral therapy. The results were in general significant 
for those who received the text messages compared with the 
control group. However, surprisingly, in the comparison 
between weekly messages of any length (short or long) and 
the daily messages of any length, patients who received 
weekly messages were at lower risk for nonadherence. Cost 
analyses were not reported in this review.
The population studied in the review by Gentry et al26 
was also HIV-infected patients. However, the outcome here 
was not only adherence to antiretroviral therapy, but also 
improvement in medication adherence, reduction of risky 
sexual behavior, and reduction in symptoms of depression. 
A high degree of clinical heterogeneity between the included 
studies was reported in this review. Intervention character-
istics, type of provider of the intervention, characteristics of 
participants, and context of study population and outcome 
were the factors that differed. Among the six studies that 
reported adherence, three studies concluded that there was 
no statistically significant improvement in adherence by tele-
phone intervention, while the other three studies suggested 
improvement. One other key finding was the low adherence 
in participants who received a higher number of calls. This 
suggested that the frequency of intervention had an impact 
on adherence. Telephone intervention was found to help in 
reducing risky sexual behavior and depression symptoms, 
even if the evidence is considered weak. Cost of the inter-
vention implementation was discussed in one study and was 
found to be slightly lower than the in-person sessions, due 
to savings from travel costs. However, none of the reviews 
reported the cost-effectiveness of the intervention.
Discussion
On the basis of our criteria, we included three reviews 
only. Each of these reviews concluded that while adherence 
improves with telephone support, there is a lack of robust 
scientific evidence. Evidence on specific intervention details – 
including how and who should deliver the message or call, 
how deliverers should be trained, method of customizing the 
content to each patient, and frequency of delivery to each 
category of patients – were not discussed in detail in the 
included review (Gentry et al26), in which manual telephone 
interventions were used. Furthermore, reviews that report 
any systematically performed cost analysis are limited, as 
cost-effectiveness is examined in some papers in a review but 
outcomes of the analysis are not mentioned. In sum, the evi-
dence to characterize the effectiveness or cost-effectiveness 
of telephone support to improve adherence among people 
with chronic diseases is fairly small and weak.
As the methodological quality of the reviews is rated 
moderate to high, the lack of sufficient evidence should be 
either because the studies have not reported the cost analysis 
data or not enough studies are conducted. Jones et al24 also 
reported that the studies with the highest quality scores did not 
report significant adherence outcomes. They used AMSTAR 
(Assessment of Multiple Systematic Reviews), a reliable 
measurement tool to assess the methodological quality of 
systematic reviews, to assess the included reviews.28
The frequency of telephone intervention used was mea-
sured in all three reviews, but the impact of frequency on 
adherence was discussed in detail in only one of the included 
reviews. The difference in impact between weekly and daily 
delivery of messages was shown in one included review, 
but the reason for preferring short or long messages was not 
discussed. It was found from these reviews that in addition to 
frequency of the message delivery, the content and the length 
of the content also created an impact on the outcome.
Other factors that (may) have affected the long-term 
sustainability and outcomes of the telephone intervention 
were not covered. The context of the population in terms of 
the severity of the disease might also have affected the use 
of the intervention.25 The symptoms patients expect and 
their experience of those symptoms influence their percep-
tions on the need for medication.13 Other issues like privacy, 
confidentiality, and data protection requirements, and the 
provider’s willingness to use the intervention,29 were not 
addressed in any of the reviews or the studies included in 
these reviews.
This review attempted to evaluate the cost effectiveness, 
if at all, of telephone intervention for improving adherence. 
However, perhaps surprisingly, of these reviews, only two 
reported on cost-effectiveness data and only on a very 
basic level. Horvath et al25 emphasized the need to keep 
patients sufficiently motivated to continue participation in 
the program and suggested that cost might be an impacting 
factor. Ahn et al30 reinforced that financial burden is a very 
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Telephone support and adherence in the chronically ill
of interventions like telemedicine. The cost-effectiveness 
of this intervention was shown in only one study, and the 
results were not statistically significant. Very few studies 
have even addressed cost altogether. There were no details 
about cost analyses in the reporting or the discussion 
sections of any of the reviews, clearly indicating that the 
studies identified by the included reviews have either not 
intended to analyze cost-effectiveness or the results have 
not been reported.
This qualitative review of reviews has certain limitations. 
Scientific literature in the form of reviews from the three data-
bases (Cochrane Library, PubMed, and CINAHL) have been 
extracted and analyzed. The results from any relevant grey 
literature or other original studies were not considered in this 
review. It is unlikely that by not including grey literature we 
overestimated the cost-effectiveness of telephone support.
The focus of our review was on chronic diseases and 
only the five mentioned chronic diseases were included in 
the search terms. Other chronic diseases and conditions may 
also be of interest when estimating the cost-effectiveness of 
telephone support. A recently published paper in this journal 
by Spinsante,31 for example, discusses the body of evidence 
of home telehealth in older patients with heart failure.
Finally, this is a qualitative review that discusses the 
outcomes from the included reviews; it does not include a 
quantitative analysis of the outcomes.
Conclusion
Policy makers seeking to tackle key issues and uncertainties 
related to specific telephone-based programs lack informa-
tion from scientific studies that would help in structuring 
such programs in future. Estimating the cost-effectiveness 
is critical for implementing any new technology in health 
care, because widespread implementation of an interven-
tion can be influenced by the cost to providers or other 
stakeholders, including the patient. Given the scarce 
evidence on cost-effectiveness, the telephone support 
interventions have to be evaluated against a comprehensive 
set of criteria, including their relative costs and outcomes. 
The content and frequency of messages also play a role 
in improving adherence. Compared to standard reminder 
messages, customized and frequent interaction with 
patients improves their attention to adherence. Improving 
adherence via telephone support is by no means a one-
size-fits-all solution.
Disclosure
The authors report no conflicts of interest in this work.
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